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Summary:
The Composition of the Universe (first quarter, 2007)

3% Dark Gaseous Baryons

22% Dark Matter (not yet detected?)

(detailed nature unclear)

T

| % Stars

74% Dark Energy
(really no idea...)
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But 1s t. CDM. ..
|E 0657-56 . A smoking Bullet?
















Implications of CDM:

Structure forms ellipsoidal “haloes” with cuspy (~NFW) density profiles;
profiles imply large rates for 2-body processes in halo centres = for WIMPs,
annihilation rates can be interesting.

Navarro et al. 2004

The Virgo consortium

X e, q,Y

X € q,y
\ Diemand et al. 2007 J
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Haloes grow hierarchically,
incorporating debris - dense
lumps and tidal streams - from
earlier phases of structure
formation.

Not clear where this hierarchy
ends as one goes down In
mass/back in redshift...

80 kpc & 80 kpc

Via Lactea - Diemand, Kuhlen, Madau)
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Implications of CDM:

Structure formation does not track star formation; the smallest dark matter
structures can form before last scattering, on scales much smaller than those

of dwarf galaxies.

log P(k) [Mpc~3]
9

log k [1/Mpc]

Green, Hofmann & Schwarz 2005

Diemand et al. 2005
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Structure of the local neighbourhood:

0608580)

In local solar neighbourhood, complex
structure of smooth mass, old mixed
streams, surviving nuclei and dense recent
streams

Filling factor for streams may be close to |,
producing constant variations in direct
detection rate on timescales of 100 years

Even in mixed material, strong anisotropy
in plane vs. out of plane

Possible tests/effects include indirect
detection (decay products, e.g. local
positron excess), direct detection
(collisions in lab), and dynamics?

5x10* AU / 0.02pc

Details depend strongly on CDM specifics

N\

(Some controversy about this - cf. astro-ph/0501589, 0502049, 0502213, 0508215, 0604142,

~0.2pc

L
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M= 30 GeV M= 100 GeV
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